SUMMARY : Two bacteria, Lampropedia hyalina and Vannielia aggregata, are described, which form characteristically shaped aggregations. The differences between artificial, natural and organized colonies are discussed.
transferred with a capillary pipette to soil-water cultures with starch or a wheat grain on the bottom gave rise to mixed cultures. Lampropedia tablets appeared after a few days in great numbers in the surface film and could be transferred again with a capillary to agar plates where they were streaked out with a loop. After one day a t room temperature a few isolated colonies were The growth on agar slopes may be very luxurious when the medium has been neutralized and is damp enough. The development of the small squarish fragments transferred to the wet agar surface with a loop can best be followed 19-2 on P1. 1 and in Figs. 4 and 5. The ensuing sheets extend while growing in all directions, their margins slipping over the agar. Only when there is more friction, either because the watery surface film has evaporated or because the sheets meet, do they get wrinkled and folded or roll up at the borders (Pl. 1, fig. 5 ). There is never a diffuse growth of single or paired cells. I n liquid media, the growth adheres to the glass wall and eventually falls to the bottom or reaches the surface. Only in the latter case does a thriving development occur. The cell aggregates are then not readily wetted, and their upper surface appears to grow less than the lower, or there is some shrinking so that the cell plates curve and attain irregular shapes (Pl. 1, fig. 6 ).
Vannielia aggregata n.g., n.sp. was found with Spirogyra in June 1953 in a jar of putrifying mud from Coe Fen, a piece of pasture land in Cambridge with ditches and trees. Ecologically the habitat is characterized by a tendency towards polytrophic conditions as borne out by the occurrence of various Euglenaceae, mainly Euglena viridis, Phacus pyrum and Eutreptia viridis, of Spirillum, Chlamydomonas, and Eudorina spp., Spirulina albida and Sphaerotilus natans.
Pink patches appeared on the edge of the fluid away from the light, composed of motile organisms which re-assembled after mechanical disturbance. They turned out to be clusters of radiately arranged bacterial rods. These clusters were ovoid to spherical in shape and 15-17 p. in diameter, rotating with the help of flagella, one to each cell, and markedly phototactic. The roundish clusters were not very regular, pinkish in the centre, but not appreciably coloured in the peripheral half of the radius. The individual rods were about 1 p. across, 4-6 p. long, and Gram-negative. After drying, methylene blue and particularly fuchsin stained them well. Indian ink and nigrosin failed to demonstrate a mucilaginous area around the colonies which might have explained the keeping in place of the individual rods in the clusters. Living clusters suspended in the original fluid and enclosed in a hollow slide sealed with vaseline and a cover-slip, remained alive for several days, swimming about all the time, while in hanging drops they soon ceased moving, and were overgrown with colourless bacteria.
Attempts a t cultivation started with material from one of the reddish patches sucked into a fine pipette and blown into soil-water tubes with various kinds of putrifying material, of which small pieces of cheese proved best. After 4 days, pink spots appeared in the test-tubes remote from the light of a north window. Next day, there was a rose-coloured little cloud just above the soil, and from there a whitish band stretched upwards. On the sixth day, plentiful colonies were seen forming whitish pink clouds which reached the surface, and soon after a reddish lilac aggregation formed in the uppermost portion of the fluid. After a week Chlamydomonas spp. appeared and reduced the reddish organism more and more. By repeatedly diluting and subculturing, the suspension of VannieZia aggregata could be maintained in cheese + soil tubes for several weeks, although not every culture was successful, owing to the admixture of green flagellates. Transfer of individual colonies with a capillary pipette into new putrifaction tubes was not successful.
Lampropedia and Vannielia species 289
After several failures pure cultures were obtained by mixing drops of red motile Vannielia clusters into test-tubes with Difco nutrient agar, preferably diluted to one half with watery agar, and repeating this procedure several times. In the beginning, red and green colonies appeared after a week (north window, June 1953) in the more diluted suspensions, far enough from one another to be picked up after breaking the tubes and removing the agar columns. Heavily inoculated subcultures free of other bacteria showed maximum growth at about 5 mm. from the agar surface, but small reddish colonies filled the agar down to the bottom. The strain could be maintained in stab cultures, and growth occurred also in peptone yeast extract liquid media and soil + cheese +water cultures. No well-organized spherical clusters were, however, found in these, the nearest approach being small aggregations of cells only partly radially arranged. Single cells swimming with extraordinary rapidity were in the majority.
It is therefore not absolutely certain that the true Vannielia was isolated and, under unnatural conditions, aggregated in a more irregular way, though this seems to be the best explanation.
The genus Vannielia is obviously a member of the Athiorhodaceae and ought to be grown in conditions more similar to those a t the habitat. This would be worth while, since formation of definite colonies is only known in the Thiorhodaceae (Thiopedia, Thiodictyon) but not in the sulphur-free purple bacteria.
We speak of colonies of bacteria when small clusters of cells, often derived from one original cell, develop by binary fission into heaps of thousands or millions of cells and become visible to the naked eye. These are artificial colonies rarely found in nature. With other organisms, for instance flagellates and algae, but also with metazoa like Coelenterata and Bryozoa, and even with insects and mammals, the term colony is used in a different way, viz. for individuals living together under natural conditions and forming a community somehow biologically connected to be components of a whole. There are in bacteria not many instances of such communities.
Artificial colonies of bacteria growing in the habitual manner on semisolid media show of course very often a characteristic arrangement which is helpful in identification, for instance the curls of Bacillus anthracis, or the branched mycelium-like appearance of B. mycoides. But in liquid media this arrangement is lost, and nothing but chains of cells are observed. Only in very few species, as, for example, Zoogloea ramigera, Sphaerotilus natans and Crenothrix ochracea, the cells are kept together by mucilage or sheaths to constitute wellrecognizable structures. Others remain connected after cell division, without a special enveloping substance being recognizable, for instance Sarcina, Thiopedia, Thiodictyon spp. To this category belongs Lampropedia, remarkable for the great number of cells which may form such natural colonies, which are also produced on nutrient agar, so that artificial colonies are not much different from them.
Vannielia is of another type and more reminiscent of organized colonies as found in flagellates like Chrysophyceae (Synura), Craspedomonadaceae (Sphaeroeca) or Volvocaceae ( Pundorina) in being composed of cells connected in the centre by their posterior ends and swimming with the help of flagella emerging from the individuals into the surrounding water.
I n all these instances a unifying impulse must be supposed to correlate the action of the flagella; no regulated forward locomotion would otherwise be possible. Pelosphaera rotans (Lauterborn, 1915 , p. 420, PI. 11, figs. 18, 19) with a diameter of the colonies of 15-40 p. must be similar to Vttnnielia. According to Koppe (1923, p. 634), it occurred in smelly water of low oxygen content underneath a Lemna cover. This would be in keeping with the identity of Pelosphaera and Vannielia. But no colour is mentioned in the description, and the size is larger than that of Vannielia, so that identity is not probable.
The arrangement of the cells is different in Sarcina, Planosarcina (Migula, 1900) and Pedioplana (Wolff, 1907) species, but these colonies also are organized, swimming in a well regulated way with their flagella pointing in one direction, comparable to the colonies of Gonium among Volvocaceae. Fig. 1 . Colonies from agar, stained with fuchsin. Fig. 2 . A living, squarish colony. Fig. 3 . Older colony, uniform growth no longer maintained, with individual squares distinguishable. Fig. 4 . Large colony on agar; arrangement of cell-rows partly fan-like. Detachment from agar beginning along straight ridges conditioned by growth parallel to the surface of the medium. Fig. 5 . Outer portion of an older growth on agar, inner parts folded and to some degree lifted from the surface of the medium by growth pressure and friction. Fig. 6 . Colonies from surface of liquid medium, some of them curled and dark from adhering air.
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